The structure of manganese superoxide dismutase from Thermus thermophilus HB8 at 2.4-A resolution.
An atomic model of tetrameric manganese superoxide dismutase from Thermus thermophilus HB8 has been built into an electron density map at 2.4 A resolution, using chemical sequences of Mn dismutases from Thermus aquaticus and Bacillus stearothermophilus. The monomer fold is structurally very similar to the fold of iron dismutase and comprises two domains, each contributing two ligands to the metal. The Mn(III) ion is bound by protein ligands assigned as His 28, His 83, Asp 165, and His 169. Near neighbors in the metal-ligand environment include a series of hydrophobic residues, Phe 86, Trp 87, Trp 131, and Trp 167. The hydroxyl groups of two Tyr residues, at 36 and 182, are less than 7 A from the metal, as is His 32. Gln 150 forms a bridge between Tyr 36 and Trp 131. These ligands and nearby residues are strongly conserved in the known sequences of Mn dismutases. Only one of the two oxygens of Asp 165 has been assigned as a metal ligand, so that in the current model four protein atoms bind Mn(III). These ligand atoms form part of an approximate trigonal bipyramid in which water may occupy an axial position on the side opposite His 28. The conformation of the protein is unusual in the vicinity of the first ligand, His 28, as a consequence of the insertion of an extra residue in an alpha-helix. The distortion of the helix allows His 32 to stack against the ligand, His 169, and brings Tyr 36 close to the Mn ion. Across one of the dimer interfaces, the two Mn ions are separated by about 18 A, and active center residues from adjoining subunits interdigitate; Tyr 172 interacts with His 32 of the neighboring chain and Glu 168 with the backbone of 168 and with the ligand His 169 from the opposite subunit. Only one other dimer interface occurs in the tetramer; it involves residues 55-62 and sequences near 140 and 156. The center of the oligomeric molecule is filled with solvent.